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Gi) The crete given is inverting amplifier except the resistor R, is rE: 
added. The circuit parameters are R,=5kQ, R,=25kQ, . ER 


fS 
R, =12.5 KQ, R, =5 KQ. {3 
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re } a (Codes / Tables / Charts to be permitted, if any. may be indicated) 
GCE ALL questions. 
PART A — (10 x 2 = 20 marks) 
I. State the significance of current mirror circuit. 


2. Mention the application of LF155. 


3. Find the gain of V,/V, of the circuit. 


l 


R v, R we R 


> Vo 


‘4, How does a zero crossing detector work? 
5. What is Gilbert multiplier cell? 
6. List the basic building blocks of PLL. 
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12. 


‘(a) Explain the operation of r 
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Define settling time. 


What is the largest value of output voltage from an 8-bit DAC that produces 
1.0 V for a digital input of 00110010? 


What are the types of multivibrator? 


State the function of Opto coupler. 


PART B — (5 x 13 = 65 marks) 


(a) List and explain the function of all the basic building blocks of an 
op-amp. 
Or 
(b) Explain the DC and AC performance characteristics of Op Amp. 


* 


t 
G) Schmitt Trigger ; (7) 
(ii) -Precision rectifier. (6) 
Š Or 
(b) Find V,. Verify that if R3/R4=R1/ R2, the circuit is an 
instrumentation amplifier with gain A =1+ R2/R1. 


R3 Von Ri Ro 


é 
+ 


13. (a) Explain PLL characteristics and derive the lock range and capture range 


equations. 


Or 
(b) Explain any two applications of PLL. 


Zin Oe 80122 


STUCOR APP 


14. 


15. 


16. 


(a); G) Assume the following values for the ADC clock frequency = 1 MHz; 
DAC has F.S. output = 10.23 V and a 10-bit input. Determine the 
following values : 


(1) The digital equivalent obtained for the input voltage 
VA = 3.728 V. 


(2) The conversion time. 


(3) The resolution of this converter in percentage. (9) 
Gi) A 10-bit DAC has a step size of 10 mV. Determine the full-scale 
output voltage and the percentage resolution. (4) 

Or 


(b) Explain the working of R-2R ladder DAC with a circuit schematic. List 
converter characteristics. 


we 


(a) Explain the working principle of Triangular wave generator circuit using 
op amp and mention its application. 


Or 


(b) Explain the following ICs function and application : (i) Audio Power 
Amplifier (ii) Video Amplifier. 


PART C — (1 x 15 = 15 marks) 


(a) G) Suppose that an amplifier with input resistance of 500 kQ or 
greater is needed and a voltage gain of —10. The feedback resistors 
are to be implemented in integrated form and have values of 10 kQ 
or less to conserve chip area. Choose a suitable circuit configuration 
and specify the resistance values. Finally, estimate the resistor 
tolerance needed so that the gain magnitude maintained within 5% 
of its nominal values. i (7) 


(ii) Find the output expression for the figure shown. (8) 


Fig. 16 (a) (ii) 
Or 
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Automation Engineering) 
(Regulations 2017) 


Time: Three Hours an E l - Maximum : 100 Marks 


Answer ALL questions 


PART- A i (10x2=20 Marks) 
1. What are the characteristics of an ideal operational amplifier (a 


2. Why is: collector resistance replaced by a constant current source in differential 
amplifier ? 


8. What are the disadvantages of ee RE auii differentiator ? 
4. Audio filters are usually Butterworth filter. Justify. 

5. List the OTEN of Multiplier ICs. 

6. Differentiate Lock-in-Range and Capture Range of PLL. 

7. What are the demerits of weighted resistor Digital to Analog Converter ? 


8. Estimate the conversion time of a 10 bit successive approximation Analog to Digital 
Converter, if the input clock is 5 MHz. 


9. List the limitations of three terminal IC voltage regulator. 


10. Compute the pulse width of a monostable multivibrator using OP- AMP, 
if R, = R, R= 10 K ohms and C=0.1 microfarad; 
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i PART-B (5x13=65 Marks) 


11. a) Analyze the operation of basic BJT. current mirror and thus explain its volt- 
ampere characteristics, 


| (OR) _ a k 
b) Analyze the small signal model of BJT differential amplifier using h parameter 


e i 


and deduce the expression for differential and common mode gains for 


differential output. 
12. a) i) Explain the function of Instrumentation amplifier and derive the expression 
for gain. , (7) 
ii) Explain the function of full wave rectifier using OP-AMP and diodes. , - (6) 
(OR) | | 
b) i) Draw the circuit of temperature independent logarithmic amplifier and 
explain its operation. Also deduce the expression for output voltage. (8) 


ii) Explain the function of positive clipper circuit with its input and output 
waveforms. . (5) 


13. a) i) Draw and explain the block diagram of Voltage controlled oscillator and 
show that the output frequency is directly proportional to the applied control 


voltage. TE 
ii) Show that the lock-in range of PLL is directly proportional to the free 
running frequency of voltage controlled oscillator. poe opr ata 7) 
(OR) Stee oh. .5 oe 
b) i) Explain the function of Gilbert Multiplier cell and obtain the output 
differential current in terms of hyperbolic function. : d 7) 
ii) Show that PLL IC can be used as AM demodulator. ; à (6) 
14. a) i) Describe the function of R-2R Ladder Digital to Analog Converter with 
suitable diagrams. a Dn om . (8) 
ii) Estimate the value of LSB, MSB and full scale output for an 8-bit DAC for 
the 0 to 10V range. io — ! l (5) 
(OR) | 
b) i) Draw the basic circuit of Flash type A/D converter and elucidate its function 
with the help of truth table. 7 f me) 
' ii) Sketch the functional block diagram of successive approximation A/D 
converter and describe its function for a typical analog input. (6) 


© 
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15. a) i) Draw the circuit of Wien bridge oscillator and explain its function. Derive 
the expression for frequency of oscillation. . (8) 
ii) Design a phase shift oscillator using operational amplifier to oscillate at 
1000 Hz with C = 0.1 pf. | (5) 
(OR) 


b) With suitable functional block diagram, explain the function of low voltage 
regulator using 723 IC, Discuss the current foldback technique in 728 voltage 


regulator. 


. PART —C (1x15=15 Marks) 


16. a) Show that the ON and OFF time of astable multi-vibrator using 555 timer IC 
is Tinon = 0.69 (R, + Ra) C, Toy = 0.69 RC. Also evaluate the free running 
frequency and duty cyele, if R, = 6.8 KO, R, = 3.3 KO and C = 0.1 pf. 


(OR) 


b) Analyze second order narrow band pass active filter circuit and obtain the 
expressions for transfer function, quality factor, bandwidth and centre 
frequency, l 
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` 
Draw the circuit diagram of a PLL circuit using as a FM detector. 
A 12 bit D/A converter has resolution of 20 mV/LSB. Find the full scale output 
voltage. 
Draw the binary ladder network of DAC. If the value of the smaller resistance is 10k, 
what is the value of the other resistance ? 
A Hartley oscillator has L} = 10 mH, L, = 5 mH and C = 200 pF. Calculate the 
frequency of oscillation. 
What is an isolation amplifier ? Mention its applications. 
PART - B (5 x 16 = 80 Marks) 
(a) G) With a schematic diagram, explain the effect of Rg on CMRR in 
differential amplifier. @ 
(ii) Discuss about the methods to improve CMRR. (12) 
OR v 
(b) (G) Write a note on stability criteria and frequency compensation technique 
applied in op-amp. (12) 
Gi) A non-inverting amplifier with a gain of 300 having an impact 
offset voltage of + 3 mV. Find the output voltage when the input is 
0.01 sin att volt. (4) 
(a) (i) Draw the circuit diagram of an instrumentation amplifier and explain its 
operation. List few applications. az 
di) How an op-amp can be used as an log amplifier ? (4) 
j OR 
(b) (i) Design a second order high pull Butter worth filter having cut off 
frequency of 5 kHz. © 
2 57287 


w 


[ Question Paper Code: 57287 ] 


E 


jà \ fol b 
f 5 f wt 
B.E/B.Tech, DEGREE EXAMINATION, MAY/JUNE 2016 
Third Semester ` 
Electronics and Communication Engineering 
EC 6404 — LINEAR INTEGRATED CIRCUITS 
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Time : Three Hi 
ours Maximum : 100 Marks 


Answer ALL questions. 
PART — A (10 x 2 = 20 Marks) 


Find the maximum frequency for sine wave output voltage 10 V peak to peak with an 
op-amp whose slew rate is 1 V/s. i i 


2. Differentiate the ideal and practical characteristics of an op-amp. 
3. Calculate the output voltage for the circuit shown below : 
2k 
fy 2k 
F 2k Vout 
2k 2k 
4. 


Draw the circuit diagram of a comprarator, Mention its applications, 


5. What is a four quadrant multiplier ? 
15-06 


1 57287 
Gi) What is a precision rectifier. With circuit schematic explain the working 
principle of full wave rectifier. A ®© 
Gii) Determine the output voltage for the following circuit shown in figure. (4) 
10k $ 
2k 
3V. 
Sk Vout 
2y. 
13. (a) Explain the working principle of four quadrant variable form transconductance 
multiplier. (16) 
oR . 
Œ) GÖ Discuss the principle of operation of NE 565 PLL circuit, (10) 
Gi) How can PLL be modelled as a frequency multiplier ? © 
14, @ (i) Explain the successive approximation type A/D converter. az 
Gü) Narrate the functions of analog switches. W 
OR 
(b) G) State the significance of using high speed sample and hold circuits. Explain 
its working principle. (12) 
(ii) Compare the performance of various DACS. a 
15. (a) G) Briefly write the working principle and functionalities of LM 380 audio 
amplifier. ; O] 
(ii) Draw the schematic of a linear IC saw tooth waveform generator and 
explain the circuit operation. ® 
OR 
(b) G) Summarise the working principle of IC 723 general purpose voltage 


regulator. 
(ii) A 555 timer is configured in actable mode with Ry = 2 k obm 


(12) 


Rp = 6 k ohm and C = 0.1 pF- Determine the frequency of oscillation. w 
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B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2017. 
Fourth Semester 
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EC 6404 — LINEAR INTËGRATED CIRCUITS 


(Common to Medical t eironig Engineering, Robotics and Automation 
~ Engineering) 


- ‘(Regulations 2013) 


Time : Three hours . Maximum’: 100 marks 


or 


6, 


10. 


Answer ALL questions. 

PART A-— (10 x 2 = 20 marks) 
List the ideal characteristics of OpAmp. 
Why is the current mirror circuit used in-differential amplifier stages? 
What is the need for converting a First order Filter into a Second order filter? 
How is the current characteristic of a PN junction employed in a Log amplifier? 
How are square root and square of a signal obtained with multiplier circuit? 
How is frequency stability obtained in a PLL by use of a VCO? 


ie 8 bit A/D converter accepts an input weitere signal au range 0 to 12V. What 
is the digital it for an input voltage a ae i 


Why are Scottky diodes used i in nls. and- hold circuits? 
What is the need for voltage regulator ICs? 


Distinguish - the principe of alse regulator and a switched mode power 
supply: 


tle 


12. 


13. 


14. 


(a) 


(b) 


(a) 


(b) 


(a) 


(b) 


(a) 


(b) 
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PART B — (5 x 13 = 65 marks) 


(i) Derive the functional. parameters for an Inverting mode negative 
feedback gain circuit with a 741 OpAmp in IC Inverting mode, with 
R1= 1 Kohm, Rf = 40 Kohm and Compute Af; Rif; Rof; BW; offset 
voltage. 


(ii) Discuss briefly on the differential mode Instrumentation amplifier. 
(7+6) 
Or 
G) What is input and output voltage and current offsets? How hre they 
compensated? 


Gi) With neat diagram derive the AC performance close loop 
characteristics of OpAmp to discuss.on the circuit Bandwidth, 
Frequency response and slewrate. ‘ae (7+6) 


With neat figures describe the circuit using OpAmps on the functioning 

of í 

(i) Integrator and:double integrator circuit 

Gi) First order High pass filter. . . (7+6) 
Or 

With neat figures describe the circuit using OpAmps on the operation of 

@)  Zerocross Detecter, Clipper and clamper circuits 

Gi) Scmitt Trigger. , r (7+6) 

With neat diagram explain the design of (i) Frequency Synthesizer 

(ii) Frequency Division circuit using PLL IC 565. - (7+6) 
Or 

With neat figures explain the emitter couple circuit based design of 


(i) Gilbert multiplier cell for four quadrant multiplication (ii) the 
operation of VCO. l : = (T46) 


G) How are A/D converters categorized? 


Gi) Discuss on the successive approximation type ADC. (6+7) 
Or 
G) What is meant by resolution, offset error in ADC. 
Gi) Discuss on the dual slope type ADC. (6+7) 
2 ; 71731 
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15. 


16. 


(a) 


(b) 


(a) 


(b) 


Describe the 555 Timer IC. Design a Astable Multivibrater Circuit to 


generate output Pulses of 25%, 50% duty cycle using a 555 Timer IC, 

with choice of C = 0.01 uF’, Frequency as 4.0 KHz. - (13) 
Or | 

Answer any two of the following: 

(i) Switched capacitor filters. 

Gi) Audio power amplifier. 


Gii) Opto coupler. : (7+6) 


PART C — (1 x 15 = 15 marks) 


With a neat block diagram explain the stages for developing the signal 
analysis circuits required for an instrumentation module of say a 
vibration sensor data using instrumentation amplifier, wave shaper, 
comparator and ADC using OPAMP and required components. 


Or 


With a neat figures design a PLL with free running frequency of 500 kHz 
and the bandwidth of low pass filter is 50 kHz. Will the loop acquire lock 
for an input signal of 600 kHz. Justify your answer. Assume that phase 
detector needs to produce sum and difference frequency components. 
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B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2018 
Fourth Semester 
Electronics and Communication Engineering 
EC 6404 — LINEAR INTEGRATED CIRCUITS 
(Common to : Medical Electronics/Robotics and Automation Engineering) 
(Regulations 2013) 


Time : Three Hours Maximum : 100 Marks 


Answer ALL questions - 


PART —A (10x2=20 Marks) 
1. Enumerate any two blocks associated with Op-Amp block schematic. 
2. What are the two methods can be used to produce voltage sources ? 
3. What is the function of a phase shift circuit ? 
4. Write the other name for clipper circuit. 
5. State any two terminologies associated with multiplier characteristics. 
. What is Gilbert Multiplier Cell ? 
. Define Sampling. 


. Write the names of the switches used in MOS Transistors. 


o mao N Q 


. Name some LC oscillator circuits. 


10. Define Line regulation. 


PART —B (5x13=65 Marks) 

11. a) Discuss about the principle of operation differential amplifier using BJT. (13) 
(OR) l 

b) Explain about Ideal Op-Amp in detail with suitable diagrams. (13) 
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12. a) i) Describe about voltage follower circuit. (7) 

ii) Write short notes on subtractor circuit. (6) 
(OR) 

b) With a neat diagram explain about V-I converter. (13) 

13. a) Discuss briefly about analog multiplier ICs. (13) 
(OR) 

b) Explain the operation of the basic PLL with a block schematic. (13) 

14. a) Enumerate the specifications of D/A converter. (13) 
(OR) 

b) Describe in detail about the single slope type ADC with neat sketch. (13) 

15. a) Explain about sawtooth wave generator with neat sketch. (13) 
(OR) 

b) Discuss briefly about opto-couplers. (13) 

PART —C (1x15=15 Marks) 

16. a) Discuss in detail about instrumentation amplifier with suitable diagrams. (15) 
(OR) 

b) Explain in detail about VCO using suitable diagram. (15) 
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Third Semester — Electronics and Communication Engineering — 
Regulation — 2014)) 
Time : Three hours Maximum : 100 marks 
Answer ALL questions. 
PART A — (10 x 2 = 20 marks) 
1. What is a Current Mirror circuit? 


2. State the input terminals associated with an ideal Op-Amp. 


3. What is the function of a sign changer? 
4. List some important applications of a Comparator circuit. 
5. State the commonly used terminologies associated with multipliers. 


6. Ilustrate the need of Gilbert multiplier cell. 

7. Why the analog to digital data conversion is needed? 

8. Outline any two specifications of ADC. 

9. Identify the two basic requirements for sustained oscillations. 


10. Why the bias voltages in electronic circuits need to be regulated? 


e 
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PART B — (5 x 13 = 65 marks) 


11. (a) Describe about BJT differential amplifier using active loads with neat 
sketch. 


Or 
(b) Explain about the various stages of a general Op-Amp circuit. 
12. (a) G) Describe the details of voltage follower circuit. 


(ii) Outline the details about Voltage to Current converter. 


Or 


(b) Describe in detail about the Schmitt Trigger with suitable circuit and 
waveforms. f 


13. (a) Explain the internal configuration of the multiplier IC and explain. 


Or 


(b) Describe in detail about the voltage controlled oscillator with a suitable 
block diagram. 


14. (a) Draw the current mode R-2R Ladder DAC and explain in detail. 


Or 


(b) Draw the block schematic of a Single Slope type ADC and explain the’ 
` same in detail. 


15. (a) Draw the internal circuit diagram of an 10723 regulator and explain. 


Or 


(b) Derive the frequency of oscillation of a saw tooth waveform generator 
using an Op-Amp and explain. 


PART C — (1 x 15 = 15 marks) 
“16. (a) Summarize the open-loop Op-Amp configurations in detail. 


Or 
(b) Explain the operation of a video amplifier IC with neat sketch. 
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Fourth Semester 
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EC 6404 — LINEAR INTEGRATED CIRCUITS | 
a, to Medical ai Robotics and Automation Engineering) 
(Regulations 2013) | 


Time: Three hours Maximum : 100 marks 


Answer ALL questions. 
PART A — (10 x 2 = 20 marks) 
1. Draw the block diagram of a general opamp. 


2. Draw the circuit diagram of a symmetrical emitter coupled differential 
amplifier. ET 


3. For the opamp shown in figure determine the voltage gain. 


4K 
2K 
Vo 
pa 
5y A 
ta 


4. Draw the circuit diagram of a peak detector with waveforms. 
5. Draw the block diagram of IC 566 VCO (Vi oltage Controlled Oscillator). ` 


6. Enlist any four applications of NE 565 PLL. 
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What are the advantages of inverted R — 2R (current type) ladder D/A 
converter over R — 2R (voltage type) D/A converter? i 


What is the need ioe elEctronic switches in D/A converter? 


Draw the block schematic of IC 555 timer. 


What is the functión of a voltage regulator? Name few IC voltage regulators. 


(a) 


. €b) 


(a) 


(b) 


(a) 


(b) 


PART B — (5 x 16 = 80 marks): 


(i) Explain the significance of virtual ground in an opamp. (6) 


Gi) With diagram explain the operation of an inverting amplifier in 
closed loop configuration. Obtain the expression for closed loop gain. 


(6) 
Gü) Assuming a slew rate for 741 IC is 0. 5.v/ ws. What is the maximum 
undistorted sinewave that can be obtained for 12 v peak. (4) 

Be é 
(i) Explain the operation of a current mirror circuit. (6) 
(ii) Corts the features of ideal and practical opamp circuit. (6) 


Gii) A differential amplifier has CMRR = 1000. Differential inputs 
V, =1100uv ‘and V, =900zv. Calculate the difference in output 


voltage if the differential gain AD = 25000 (4) 
(i) Differentiate between low pass, high pass, band pass nai band 
reject filter. Sketch the frequency plot. (6) 
(ii) Design a second order low pass Butter worth filter for a cut off 
frequency of 1 KHz. í l (10) 

Or 


Write short notes on : 


. © Clipper and clamper circuits. (10) 
(ii) Integrater. (6) 
Explain the operation of a variable transconductance multiplier. (16) 

Or 


(i) With block schematic explain the working principle of. PLL IC 
NE 565. (12) 


Gi) Brief the application of PLL IC for frequency multiplication. (4) 


2 80339 
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15. 


(a) 


b) 


(a) 


(b) 


@ With a neat sketch explain the working principle of flash. type A/D 
converter. n (10) 


Gi) An 8 bit A/D converter accepts an input voltage signal of range 


0 to 10 v. 
(1) What is the minimum value of the eee voltage required to 
generate a change of 1 LSB? i (3) 
(2) What input voltage will gaa all Ys at A/D converter 
output? i (3) 
Or 
With functional block diagram explain A/D converter using voltage to 
time converter with input and output waveforms. (16) 
Write a technical note on : (8 + 8) 
(i) isolation amplifier 
(ii) opto coupler. 
Or 
(i) Discuss the functionalities and working of switched Grade power 
supply. (12) 
(ii) Design a monostable multivibrator „teing 555 timer for a pulse 
period of 2 ms. : (4) 
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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2017 
Fourth Semester 
Electronics and Communication Engineering 
EC 6404 — LINEAR INTEGRATED CIRCUITS 
(Common to Medical Electronics/Robotics and Automation Engineering) 
(Regulations 2013) 


Time : Three Hours Maximum : 100 Marks 
Answer ALL questions 
PART -A (10x2=20 Marks) 
1. Draw the de transfer characteristics of a BJT differential amplifier and define 


10. 


differential mode input voltages. 


. The power supply rejection of an op-amp is 80dB for a 1V change in supply voltage. 


Calculate the change in offset voltage. 


. State the limitations of an ideal integrator. 
. How will you realize a peak detector using a precision rectifier ? 


. Mention the need of pre-distortion circuits in Gilbert analog multiplier and how is 


the configuration of Gilbert multiplier done with pre-distortion circuits. 


. Define capture-range and lock-range of PLL. 


. How is the classification of A/D converters carried out based on their operational 


features ? 


. Find the number of resistors required for an 8-bit weighted resistor D/A converter. 


Consider the smallest resistance is R and obtain those resistance values. 


. Define current transfer ratio of an opto-coupler. 


Draw a fixed voltage regulator circuit and state its operations. 


50440 


Td. 


12. 


13. 


14. 


PART-B (5x13=65 Marks) 


a) i) With a help of a block diagram, explain the various stages present in an 


operational amplifier. (6) 
ii) Draw the transfer characteristics of an operational amplifier and explain 
the linear and non-linear operation. (7) 
(OR) 
b) i) Draw the inverting and non-inverting amplifier circuits of an op-amp in 
closed-loop configuration. Obtain the expressions for the closed-loop 
gain in these circuits. (8) 
ii), Perform the AC analysis of the operational amplifier 741. (5) 
a) i) For performing differentiation in an operational amplifier, integrator is 
preferred to differentiator — Explain. (6) 
ii) What is an instrumentation amplifier ? Draw a system whose gain is 
controlled by a variable resistance. (7) 
(OR) 
b) i) Design a clipper circuit for a clipping level of +0.61V, given an input sine 
wave signal of 0.5V peak. Assume the gain of the amplifier is 12 and it 
has an input resistance of 1k-ohm connected. (7) 
ii) Design a second order Butterworth low-pass filter having upper cut-off 
frequency of 2.5 kHz. (6) 
a) i) Write notes on basic analog multiplication techniques. (5) 
ii) Explain the operation of a variable transconductance multiplier circuit. 
Derive the expression for its output voltage. (8) 
(OR) 
b) i) Derive the expression for free running frequency of voltage controlled 
oscillator. (5) 
ii) Explain the process of FSK demodulation using PLL. How is the stability of 
the frequency obtained in a PLL by the use of voltage controlled oscillator ? (8) 
a) i) Explain in detail on the operational features of 4-bit weighted resistor 


type D/A converter. (7) 
ii) Differentiate between current mode and voltage mode R-2R ladder D/A 
converters. (6) 
(OR) 
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b) i) With a neat block diagram, explain the operation of successive approximation 
type A/D converter in detail. (5) 


ii) An 8-bit A/D converter accepts an input voltage signal of range 0 to 9V. 
What is the minimum value of the input voltage required for generating a 
change of 1 least significant bit ? Specify the digital output for an input 
voltage of 4 V. What input voltage will generate all 1s at the A/D converter 


output ? (8) 
a) i) With neat diagram, explain the operation of an astable and monostable 
multivibrators. (8) 
ii) Draw the functional diagram and connection diagram of a low voltage 
regulator and explain. (5) 
(OR) 
b) i) Draw the block diagram of a typical IC audio power amplifier and briefly 
explain their salient features. (6) 


ii) Design a frequency to voltage converter using IC VFC 32 for a full scale 
output of 8 V for a full scale input frequency of 80 kHz with a maximum 
ripple of 8 mV. (7) 


PART — C (1x15=15 Marks) 


a) 1) Design a differentiator to produce an output of 4 V when the input changes 
by 2 V in 60 micro seconds. (5) 
ii) A PLL has a free running frequency of 400 kHz and the band-width of the 


low pass filter is 8 kHz. Will the loop tend to acquire lock for an input signal 
of 550 kHz ? Explain. In this case, assume that the phase detector 


produces sum and difference frequency components. (10) 
(OR) 
b) i) Design a square wave generator using 555 timer for a frequency of 120 Hz 
and 60% duty cycle. Assume C = 0.2 uF. (7) 


ii) For a 4-bit R-2R ladder D/A converter assume that the full scale voltage is 
12 V. Calculate the step change in output voltage on input varying from 
1001 to 1111. (8) 
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Answer ALL questions. 
PART A — (10 x 2 = 20 marks) 
1. Define differential mode gain. 
2. Statė the ideal characteristics of an operational amplifier. 
3. How does operational amplifier work as an integrator? 
4. Draw the circuit of clipper using op-amp. 
5. Mention the significances of Gilbert Multiplier cell. 
6. State the various applications of phase locked loop. 
7- Differentiate between direct type and integrating type in ADC converters. 
8. What is the need for sample and hold circuit? 
9. ` List the various applications of multivibrators. 


10. Draw the circuit diagram of a general purpose voltage regulator. 


l1. 


12. 


13. 


14. 


(a) 


(b) 


(a) 


(b) 


(a) 


œ) 


(a) 


(b) 
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PART B — (5 x 13 = 65 marks) 


G) Draw the transfer characteristics of an operational amplifier and 


explain its linear and non-linear operation. (8) 
(i) Discuss the operation of BJT differential amplifier with active 
loads. (5) 

Or 


(i) Present the inverting and non-inverting amplifier circuits of an 
op-amp in closed-loop configuration. Derive the expressions for the 
closed- loop gain in these circuits. à ; (9) 


(ii) Define slew rate. In what way does i possess impact on the 
performance of an op:amp LEO (4) 


© Witha suitable circuit diagram, explain the operating principle of 


an instrumentation amplifier and derive its gain. ; (7) 
(ii) Design a second order Butterworth low-pass BLOF having upper cut- 
‘off frequency of 2.1961. kiz ; m (6) 

Or 


Gi) Designa clipper circuit for a clipping level of +0.83V, given an input 
sine wave signal of 0.3 V peak. Assume the gain of the amplifier is 9 
and it has an iùput resistance of 2. 2 k-Ohm connected. (5) 


Gi) Draw the operational diagram and explain the working principle of 
antilogarithmic amplifier and Schmitt trigger. == (8) 
Gi) Explain in detail on ate ai of a basic phase locked loop.. (5) 
Gi) How are PLLs golia for eE syrithesizing and FM 
detection? | oe (8) 


Or 


i) Obtain the expression for free. running frequency of voltage 


- controlled oscillator. . (6) 


Gi) Design an analog multiplier employing an emitter coupled 
transistor pair. i , (7) 


(i) Describe the operational features of R- 2R ladder type D/A 


converter. : (7)- 

(ii) \, Discuss the various switches employed for D/A converters. (6) 
Or ; 

G) With a neat block diagram, explain the operation of flash and 

successive approximation type A/D converter. (10) 

Gi) What is oversampling? Give examples for oversampling converter. 

(3) 
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15. 


16. 


(a) 


(b) 


(a) 


(b) 


(i) Explain the operation of an astable and monostable multivibrators 
with necessary diagrams. (10) 


(ii) State the significant difference between fixed and adjustable 
voltage regulators. (3) 


Or 


Explain the working principle and salient features of triangular wave 
generator and saw tooth wave generator. (18) 


è 


PART C — (1 x 15 = 15 marks) 


(i) Design a differentiator to produce an output of 6 V when the input 
‘changes by 2 V in 40 micro seconds. . (5) 


Gi) A PLL has a free running frequency of 600 kHz and the band-width 
of the low. pass filter is 4 kHz. Will the loop tend to acquire lock for 
an input signal of 520 kHz? Explain in this case, assume that the 
phase detector produces sum and difference frequency components. 


(10) 

Or 
Gi) Design a waye generator using 555 timer for a frequency of 110 Hz 
and 80% duty cycle.. Assume C = 0.16 yF. maT) 


(ii) For a 4-bit R-2R ladder D/A denver assume that the full scale 
voltage is 16V. 


Calculate the step change in output voltage on a input varying from 
0111 to 1111. (8) 
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Answer ALL questions 


PART-A (10x2=20 Marks) 
1. Mention the iarartedietics of an ideal op-amp. , 
2. What are the advantages of Wilson current source ? 
3. List some of the Jonite applications of op-amps. 
4. State the inataaena of ike basic differentiator circuit (an 
5. Name the three stages through which PLL operates Z. 7 
6. Why is a low pass filter used in PLL ? 


2 g , 
7. Where is the successive approximation type ADC used ? a o | 


8. State the advantages of dual slope ADC. 


9. What is the purpose of having input and output capacitors in three terminal IC 
- regulators ? . i ar 


-< - = 10.: Write the functions of an isolation amplifier. 
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PART-B (5x13=65 Marks) 


11. a) Design a Widlar current source and obtain the expression for output current. — 


z 


Also prove that Widlar current source has better sensitivity than constant 


current source.. (13) 
| (OR) | 
b) Obtain the frequency response of an open-loop op-amp and discuss about the 
methods of frequency compensation. | (13) 
12. a) Explain the operation of the Regenerative comparator. o = (3) 
(OR) l 
b) Discuss in detail the operation of Monostable multivibrator using op-amp. (13) 


13. a) With a neat diagram explain the variable transconductance technique in analog 
multiplier and give its output equation. E (13) 


(OR) 
b) What are important building block of Phase Locked Loop (PLL) ? Explain its 
working principle. Derive the expression for lock range and capture range. (13) 
14. a) Which ië the fastest ADC and why ? Explain the working of such ADC with 
necessary diagram. -i B ` (13) 
E (OR) | 
b) List the various types of digital to analog converters. Explain any two in detail. (1 3) 


15. a) What are the modes of operation of a timer ? Draw the functional diagram of a 


square wave generator using timer and derive its duty cycle. (13) 
(OR) . . 
b) Explain the working principle of switched capacitor filter. . , (13) 
PART F C (1x15=15 Marks) 
16. a) Draw the functional diagram of IC 723 regulator. Explain how it can be used 
as a high voltage regulator. (15) 
(OR) 
b) Discuss on the current fold back characteristics of IC 723 with necessary circuit 
diagrams and graphical outputs. l - - (15) 
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